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ABSTRACT: 

PURPOSE: To manufacture a thin-film transistor using a 
crystalline silicon 
film formed on a glass substrate. 

CONSTITUTION: An amorphous silicon film is selectively 
crystallized by the 

catalyst action of nickel in the heating step at 550°C for 4 
hours to form 

insular regions 105 by a patterning step. Next, after providing 
a gate 

insulating film 408 and a gate electrode 407, impurity ions are 
implanted in 

the insular regions 105 to form source/drain regions. 
Resultantly, the regions 

203 excluding the crystalline regions 202 are made amorphous. 
By heat-treating 
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the whole body at the temperature exceeding 4 00°C, the 
nickel contained in 

the crystallized region 202 is diffused in the amorphous regions 
2 03 thereby 

enabling the nickel concentration in the channel forming regions 
to be reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Invention indicated on these specifications relates to a semiconductor device 

and its production methods, such as TFT. 

[0002] 

[Description of the Prior Art] In recent years, the composition which uses TFT for a liquid crystal device 
attracts attention. This is called active-matrix type liquid crystal display, arranges TFT, respectively to 
each millions or more pixels arranged in the shape of a matrix, and is characterized by controlling by 
TFT the charge held to each pixel. Since the display detailed at high speed is possible for a this active- 
matrix type liquid crystal display, it is used for the carried type word processor or the display of a 
computer. 

[0003] Generally in an active-matrix type liquid crystal display, the TFT arranged at each pixel is 
constituted from an amorphous silicon film formed by the plasma CVD method, and the circumference 
circuit for driving the TFT of these amorphous silicon consists of external ICs. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the conventional example constitutes the 
circumference drive circuit from external IC, it is difficult to attain miniaturization of equipment, and 
lightweight-ization. The circumference drive circuit consists of external ICs at the TFT which used the 
amorphous silicon film because it cannot be made to perform operation needed for a circumference 
drive circuit from the lateness of the working speed. Furthermore, although a circumference drive circuit 
generally consists of CMOS circuits, the property compares with an N channel type the P channel type 
TFT constituted from an amorphous silicon film, it is a low very much, and it is also one of the causes 
that a CMOS circuit cannot be constituted. 

[0005] The TFT which used the amorphous silicon film for the active-matrix type liquid crystal display 
is used because there is a heat-resistant problem of a glass substrate. Generally, since what has a 
translucency as a substrate needs to be used for a liquid crystal display, the quality of the material of a 
substrate will be limited. Generally, it has a translucency and the material with which are satisfied of the 
conditions that a large area thing is obtained cheaply has only glass. 

[0006] However, if a glass substrate is heated at the temperature of 600 degrees C or more, since 
curvature and a shrinkage will become remarkable, the process from which substrate temperature 
becomes 600 degrees C or more is not employable. For example, a glass strain point is 593 degrees C, 
the curvature and shrinkage of a substrate will become large and the Corning 7059 glass substrate 
generally used as a substrate of an active-matrix type liquid crystal display will not be used, if heat- 
treatment is added above the temperature. 

[0007] an amorphous silicon film -- a plasma CVD method -- easy — a large area — and membranes can 
be formed at low temperature (400 degrees C or less) Therefore, the semiconductor portion of the TFT 
used when a glass substrate is used in a Prior art is consisting-of-amorphous silicon films 
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[0008] Moreover, the active-matrix type liquid crystal display using the quartz substrate as a substrate is 
also known for the part. In this case, since it can heat-treat at the temperature of 800 degrees C or 900 
degrees C or more, TFT is producible using a crystalline silicon thin film. As compared with the TFT 
which consisted of amorphous silicon films, the TFT which consisted of crystalline silicon films can 
carry out extraordinary high-speed operation. Moreover, since the TFT which consisted of crystalline 
silicon films can produce a CMOS circuit, it can also arrange a circumference drive circuit on the same 
substrate (it is a quartz substrate in this case). Therefore, by using a quartz substrate, it becomes possible 
to improve the performance of a liquid crystal display, and a more detailed display and a high-speed 
display are attained. Moreover, while that it also becomes possible a miniaturization and to lightweight- 
ize only carries out the whole liquid crystal display, a quartz substrate cannot be carried out 10 or more 
times of the price of a glass substrate, and cannot be adopted [ very expensive ] from a viewpoint of 
economical efficiency. 

[0009] The purpose of this invention is to cancel an above-mentioned trouble and offer the production 
method of semiconductor devices, such as TFT which has the crystalline silicon film produced by the 
glass substrate. That is, a crystalline silicon film is formed on a glass substrate at the temperature of 600 
degrees C or less, and it is in offering the technology of obtaining TFT using this crystalline silicon film. 
Moreover, it sets it as other purposes to offer semiconductor devices, such as TFT which performs stable 
operation. 
[0010] 

[Means for Solving the Problem] In order to cancel an above-mentioned trouble, the composition of the 
production method of the semiconductor device concerning this invention In the field which has the 
process which forms the silicon film which has an amorphous field and the field which has crystallinity 
on the substrate which has an insulating front face, and the process which gives heat-treatment, and has 
the aforementioned crystallinity The metallic element which promotes crystallization of silicon is 
contained and it is characterized by making a field amorphous from the field which has the 
aforementioned crystallinity diffuse the aforementioned metallic element by the aforementioned heat- 
treatment, 

[001 1] In the above-mentioned composition, a glass substrate, a quartz substrate, and the glass substrate 
with which the insulator layer was formed and a quartz substrate can be mentioned as a substrate which 
has an insulating front face. Invention indicated especially on these specifications is useful when a glass 
substrate is used as a substrate. 

[0012] The metallic element which promotes crystallization of silicon can be alternatively introduced 
into an amorphous silicon film, and the process which adds heat-treatment at the heating temperature of 
about 450-600 degrees C can be mentioned to "the process which forms the silicon film which has an 
amorphous field and the field which has crystallinity." In this case, the field where the field where the 
metallic element was introduced, or the metallic element was introduced, and its circumference can be 
crystallized alternatively. The upper limit of this heating temperature is restricted at the heat-resistant 
temperature of a substrate, i.e., a strain point. For example, when a glass substrate is used, it is 
appropriate for heating temperature from the field of the thermal resistance of a glass substrate, or 
productivity to consider as the temperature of about 550 degrees C. Moreover, when the material which 
can also bear temperature of 1000 degrees C or more, such as a quartz substrate, is used for a substrate, 
this heating temperature can also be made high in connection with heat-resistant temperature. 
[0013] As a metallic element which promotes crystallization of silicon, a kind or two or more kinds of 
elements which were chosen from Fe, Co, nickel, Ru, Rh, Pd, Os, Ir, Pt, Cu, and Au can be used. It is 
nickel (nickel) that the effect is notably acquired especially in these metallic elements. 
[0014] In order to introduce a metallic element into an amorphous silicon film, the method of forming 
the thin film of a metallic element physically on an amorphous silicon film by the spatter, CVD, or the 
vacuum deposition and the method of applying the solution containing the metallic element on an 
amorphous silicon film can be mentioned. The physical formation method is difficult to form a very thin 
film uniformly. Therefore, since a metallic element cannot touch uniformly on an amorphous silicon 
film, it is tended to be unevenly distributed of a metallic element in the case of a crystal growth. On the 
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other hand, the method using a solution can control the concentration of a metallic element easily, and 
can touch the front face of an amorphous silicon film uniformly, and can make a metallic element hold. 
Therefore, as a method of introducing a metallic element into an amorphous silicon film, the method 
using a solution is more more suitable than the method of forming a metal membrane physically. 
[0015] In order to crystallize silicon by heat-treatment, a metallic element needs making it contain in an 
amorphous silicon film by three or more [ 1x10 16cm - ] concentration. However, since silicide will be 
formed into a film when a metallic element is included by three or more [ 5x10 19cm - ] concentration in 
an amorphous silicon film, it is not desirable. For this reason, this invention makes metallic element 
concentration of the field which has crystallinity three or less [ 1x1016cm - ] by what "is made for an 
amorphous field to diffuse the aforementioned metallic element by heat-treatment from the field which 
has the aforementioned crystallinity (or it is made to suck up)." 

[0016] In order to diffuse a metallic element, heating temperature should just be 400 degrees C or more 
(if upper limits are the heat-resistant temperature of a substrate, and a glass substrate, they will be 
restricted by the strain point). This heat-treatment can be bisected to the method of performing at the 
temperature (generally 450 degrees C or less) which an amorphous field does not crystallize, and the 
method of performing at the temperature (generally 450 degrees C or more, preferably 500 degrees C or 
more) which an amorphous field crystallizes. 

[0017] By heat-treating without crystallizing an amorphous field, the effect of making an amorphous 
field diffusing the metallic element in a crystalline field, or the effect made to suck out can be acquired. 
What is necessary is for heating temperature to make a metaphor 400-450 degrees C, and just to make 
the heating time into 5 minutes - about 10 hours. By adding heat-treatment over many hours, it can be 
made lower than the concentration of the metallic element of the amorphous field where the metallic 
element diffused the concentration of the metallic element in a crystalline field. This is because the 
azygos joint hand exists so much in an amorphous state. When it puts in another way, it is because the 
atom of silicon exists in the state of being easy to combine with a metallic element, in an amorphous 
silicon film. This operation can be more notably obtained, when defect density in an amorphous silicon 
film is artificially made [ many ]. In addition, [0018] which can also regard this operation as the 
extrusion effect of the metallic element by the amorphous field On the other hand, when heat-treating at 
the temperature to which crystallization of an amorphous field advances and an amorphous silicon film 
crystallizes, diffusion of a metallic element shape[ of appearance ]-stops, and a metallic element 
concentrates and exists in a part for the point of a crystal growth, this invention heat-treats so that the 
point of a crystal growth may move out of the field which should be made an intrinsic semiconductor, 
and it is made for the portion which the metallic element concentrated not to exist all over the field 
which should be made an intrinsic semiconductor. 

[0019] The barrier layer in which the composition of the semiconductor device concerning this invention 
has a source field, a drain field, and a channel formation field at least, The gate insulator layer formed on 
this barrier layer, and the gate electrode formed on this gate insulator layer, It ****, the metallic element 
which promotes crystallization of silicon is contained in the aforementioned barrier layer, and average 

concentration of the aforementioned metallic element in the aforementioned channel formation field is 

, t~ - — 

characterized by being of the same grade or lower than it as compared with the average conc entration of 
th ejnetaltt^eTgnfent ln^ e^afhremexrti qned source field and a drain field . 

[0020] In a barrier layer, the semiconductor device which has the above-mentioned composition is made 
into the crystalline silicon field which formed the channel formation field by operation of a metallic 
element at least, and makes the circumference, for example, the source / drain field, and its part an 
amorphous silicon field. The amorphous field is made to suck out the metallic element in a crystalline 
silicon field by adding heat-treatment in this state (you are making it spread). Specifically, while 
concentration of the q ietallic element in a channel formation field can b e made or less [ 1x101 8cm - ] 
into three, con centration of tfie metallic element in a source field and a drain tielcfcan be set to 
l xl018cm-3-5xl019cmr3 . In addition, the concentration of the impurity in this specification is defined 
by the minimum value of the value measured by SIMS (secondary ion analytical method). 
[0021] 
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[Example] 

[Example 1] this example is explained based on drawing 1 - drawing 5 . Drawing 1 -3 are a plan 
explaining the production process of TFT, and drawing 4. and .drawing. 5. are the cross sections of the 
TFT for every production process. As shown in drawing 4 (A), the oxidization silicon film 402 is 
formed by the spatter in thickness of 3000A as a ground film on a glass substrate 401. The amorphous 
silicon film 403 is formed in thickness of 500A by the plasma CVD method or reduced pressure heat 
CVD on it. 

[0022] the pole which is not illustrated on the front face of the amorphous silicon film 403 by UV 
oxidation style - a thin oxide film is formed UV oxidation style is the method of forming an oxide film 
by irradiating UV light into oxygen atmosphere or an oxidizing atmosphere. An oxide film is formed 
here for raising the wettability of the solution applied on the amorphous silicon film 403 at a next 
process. Next, a mask 404 is formed using a photoresist. The mask 404 of a resist has the opening 405 of 
the shape of a rectangle which has a longitudinal direction in the direction perpendicular to space. The 
solution containing the nickel which is the metallic element which promotes crystallization of silicon in 
this state is applied. Here, a nickel acetate solution is applied using the spin coat method. Consequently, 
in the opening 405 of the mask 404 of a resist, the state where nickel was held in contact with the front 
face of the amorphous silicon film 403 is realized through the oxide film which is not illustrated. 
(Drawing 4 (A)) 

[0023] Next, it heat-treats by removing the mask 404 of a resist. What is necessary is just to let heating 
temperature be the range of 450 degrees C - 600 degrees C. In using a glass substrate, in order to prevent 
the shrinkage of a glass substrate, and deformation, it is desirable to make temperature of this heat- 
treatment into the temperature below the strain point of a glass substrate. In this example, heating 
temperature is made into 550 degrees C, and heating time is made into 4 hours. 
[0024] Signs that the state which shows in drawing.4 (B) was seen from the upper surface are shown in 
drawing 1 (A). The cross section turned off by A-A' of drawing 1 (A) is equivalent to drawing 4 (B). As 
shown in drawing 1 (A), in the amorphous field 100 shown by the dotted line, the nickel element is held 
in contact with the opening 405 of the mask 405 of a resist, if 550 degrees C and heat-treatment of 4 , 
hours are given -- an arrow 102 -- meeting - a direction parallel to a substrate 401 --a crystal — growing 
up -- the crystal-growth distance -- several 10 micrometers - 100 micrometers or more --**-- it can 
carry out (Drawing 4 (B)) 

[0025] After making a crystal growth perform, patterning is carried out to a configuration drawing 1 (B) 
As shows the crystallized silicon film, and the island-like field 105 is formed. The cross section which 
cut drawing 1 (B) with B-B* is equivalent to drawing 4 (C). The island-like field 105 becomes the origin 
of the barrier layer of TFT. Since the crystal growth advanced alternatively along with the arrow 102 as 
shown in drawing 1 (A), a field 103 is a crystallized field and a field 104 is a field [ that it is still 
amorphous (amorphous) ]. 

[0026] Next, as shown in drawing.4 (D), the oxidization silicon film 406 which functions as a gate 
insulator layer is formed by the plasma CVD method in thickness of 1000 A. The film which furthermore 
makes aluminum a principal component is formed in thickness of 6000A, patterning is carried out to a 
configuration as shown in drawing 2 (A), and the gate electrode 407 is formed. In addition, the cross 
section turned off by A-A' of drawing 2 (A) is equivalent to drawing 4 (D). 

[0027] Next, the gate electrode 407 is anodized in an electrolyte and an oxide layer 408 is formed in the 
circumference of the gate electrode 407. Thickness of this oxide layer 408 is made into about 2000A. In 
the pouring process of next impurity ion, an offset gate field can be formed by the thickness of this 
oxide layer 408. 

[0028] Next, impurity ion is poured into the island-like field 105 in order to form the source / drain field. 
P hosphorus ion is poured in in this exampl e, drawing 4 (D) -- ****** - like, impurity ion is not poured 
TntcTthe field [ directly under J ot the gate electrode 407 in the field 202 shown with a slash, but it 
becomes a channel formation field, and in the field [ directly under ] of the anode plate oxide layer 408, 
since phosphorus ion is poured into low concentration, it becomes an offset gate field Moreover, as for 
the crystallized field 202, crystallinity is hardly spoiled by impurity ion. On the other hand, impurity ion 



http : //www4 . i p dl . j p o . go . j p/cgi -b i n/tr an_web_cgi_ej j e 



12/8/03 



Page 5 of 7 



is poured into a field 203 at high concentration, and almost is made amorphous by the shock with which 
impurity ion collided. The field 203 made amorphous turns into the source / drain field behind. 
Moreover, the nickel element used in order that they might promote crystallization, since the crystallized 
field 202 and the field of the near were equivalent to the crystallized field 103 which is shown in 
drawing 1 (B) exists. As compared with the nickel concentration in the opening 405 into which nickel 
was introduced first, about 1 figure of nickel concentration in a field 202 is low. On the other hand, the 
field 203 made amorphous is equivalent to the field 104, and a nickel element is hardly contained. 
[0029] Next, as shown in drawing 2 (B), it heat-treats at the temperature which amorphous silicon does 
not crystallize, and 400-450 degrees C. Here, heat-treatment of 2 hours is performed at the temperature 
of 450 degrees C. Then, as an arrow 204 shows, the nickel element contained to the crystallized field 
202 is spread to the field 203 made amorphous. Since the fi eld 203 made amorphous has so much th e 
defect which carries out the trap of the nick gl, it is diffused to the field 203 made amorphous from the 
fTeId202 where nickel was crystallized (sucked out), and, finally can ma ke nickel concentration of t he 
crystallized field 202 1/2 or le ss. This heat-treatment process cannot be performed at the temperature of 
450 degrees C or more. Because^ when it heats at the temperature of 450 degrees C or more, it is 
because the phenomenon which aluminum diffuses from the gate electrode 407 which makes aluminum 
a principal component becomes remarkable. 

[0030] Next, as shown in drawing 5 (B), a laser beam is irradiated, and while crystallizing the field 203 
made amorphous by pouring of impurity ion, the poured-in impurity ion is activated. Consequently, the 
source field 501, the drain field 502, the channel formation field 503, and the offset gate field 500 are 
formed, respectively. 

[003 1 ] And as shown in drawing 5 (C), the oxidization silicon film 504 is formed in thickness of 7000A 
as a layer insulation film. After forming a contact hole furthermore, formation of the source electrode 
505 and the drain electrode 506 is performed. TFT is completed by finally adding heat treatment into 
350-degree C hydrogen atmosphere for 1 hour. (Drawing 5 (C)) 

[0032] In this example, the silicon film which is low temperature and was excellent in crystallinity for a 
short time with the catalysis of a nickel element since it was made to crystallize a silicon film can be 
obtained. Furthermore, since it is made to make the source / drain field diffuse the nickel element in a 
channel formation field, the property of TFT is not spoiled. Therefore, the crystalline TFT in which 
high-speed operation is possible can be obtained. 

[0033] In addition, in this example, although it was made to make the source / drain fields 501 and 502 
diffuse the nickel element in the channel formation field 503, as for the field which diffuses nickel, to 
consider as as big an area as possible is good. Thereby more many nickel elements can be diffused. In 
this case, what is necessary is to make the cross section of a field 203 large as much as possible, and just 
to carry out patterning of the field 203 to the configuration of the source / drain fields 301 and 302, as 
shown in drawing.3. , after nickel diffuses the field 203 made amorphous by heat-treatment, as shown in 
drawing 2 (B). In addition, before **********i n g a silicon film in this case, it is necessary to carry out 
patterning of the oxidization silicon film 406 which is functioning as a gate film to a predetermined 
configuration. 

[0034] [Example 2] this example is an example at the time of constituting the gate electrode 407 from 
silicide of silicon or silicon, and a metal in the composition shown in an example 1. In this case, it can 
carry out at the more than temperature to which amorphous silicon crystallizes heat-treatment 
temperature at the process in drawing.5 (A), i.e., 450 degrees C. However, what is necessary is for this 
temperature to need to consider as the temperature below the strain point of a glass substrate, for 
example, just to heat it at 550 degrees C. If it heats at 550 degrees C, while the field 203 which is shown 
in drawing 2 (B) and which was made amorphous will be crystallized, along with the travelling direction 
of the crystal growth, the nickel element in the field 202 which has crystallinity is spread. It heat-treats 
so that the point of a crystal growth may move out of the channel formation field which should be made 
an intrinsic semiconductor, and it is made for the portion which the metallic element concentrated all 
over the channel formation field not to exist in this example. Therefore, a nickel element will be 
unevenly distributed in the terminal point of a crystal growth, i.e., the crystallized edge of a field 203. 
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[0035] Therefore, as shown in drawing 3 , it is good to carry out patterning and to form the source / 
drain fields 301 and 302 so that the field in which nickel is unevenly distributed may be removed. In 
addition, before ********** j n g a silicon film in this case, it is necessary to carry out patterning of the 
oxidization silicon film 204 which is functioning as a gate film to a predetermined configuration. A next 
process completes TFT through the process shown in the example 1, and the same process. 
[0036] [Example 3] this example is an example which is made to carry out the crystal growth of the field 
where the metallic element which promotes crystallization of silicon was introduced by heating, and 
produces TFT using the field. That the production process of TFT shown by this example differs from 
the production process of TFT shown in an example 1 are the relation between the field where a metallic 
element is introduced, and the field where crystallization is performed, and the point that the gestalten of 
crystallization differ further. 

[0037] A process is partially shown for producing the TFT shown in drawing 6 at this example. In this 
example, a nickel element is first introduced into the field 601 of the slash shown in drawing 6 (A). The 
introductory method of a nickel element should just adopt the method of applying a nickel acetate 
solution like what is shown in an example 1. However, as compared with an example 1, the nickel 
concentration in a nickel acetate solution needs to make 1 or more figures small. This is because a 
crystal growth will be performed in the direction parallel to a substrate in case it is made to crystallize 
by heat-treatment, if the nickel acetate solution of the same nickel concentration as an example 1 is used. 

[0038] What is necessary is just to perform 550 degrees C and heat-treatment of 4 hours, in order to 
crystallize a field 601. In this way, after crystallizing a field 601, as shown in drawing 6 (B), patterning 
of the field 601 is carried out, and nickel is introduced and it is made for the crystallized field to turn 
into the field 103 of channel formation of the barrier layer of TFT. The next process is the same as that 
of what was shown in the example 1 . 

[0039] [Example 4] In the process shown in an example 1, this example is characterized by introducing 
a nickel element all over an amorphous silicon film without introducing a nickel element alternatively. 
In this example, in the process shown in drawing 1 (A) and drawing 4 (A), it is in the state which does 
not form a mask (shown by 404 of drawing 4 ) at all, and a nickel acetate solution is applied all over the 
amorphous silicon film 403. 

[0040] In this state, it heats for 4 hours and 550 degrees C of amorphous silicon films 403 are 
crystallized. Patterning of the crystallized silicon film is carried out, and as shown in drawing 1 (B) and 
drawing 4 (C), the island-like field 105 is formed. In the island-like field 105 whole region, the 
concentration of nickel becomes uniform. Therefore, the diffusion of the nickel element to the field 
(below a measurement limitation or a meaning called low level very much) which does not contain 
nickel from the field where nickel concentration like an example 1 is high is not expectable. 
[0041] Therefore, the field which diffuses a nickel element is made to make it amorphous intentionally, 
and it heat-treats and is made to diffuse after that the field which made the nickel element in a channel 
formation field make it amorphous in this example. 

[0042] Then, as shown in drawing 4 (D), in order to form the source / drain field, impurity ion is poured 
in, the source / drain field, and the becoming field 203 are made amorphous, and it is made not to make 
amorphous a channel formation field and the becoming field 202. If it heat-treats as shown in drawing 5 
(A) and drawing 2 (B), a nickel element will move to the field 203 made amorphous from a field 202. 
This is because the trap of the nickel element is gradually carried out to the defect and azygos joint hand 
in these amorphous silicon films by many defects for the direction in an amorphous silicon film carrying 
out the trap of the nickel from the direction in a crystalline silicon film and azygos joint hands existing, 
and adding heat-treatment. That is, the phenomenon in which the nickel element is seemingly sucked out 
of the field 202 by the field 203 made amorphous with the ion implantation, or the phenomenon to 
diffuse is observed. What is necessary is just to perform this heat-treatment at the temperature of 400- 
450 degrees C for 4 hours. 

[0043] A next process completes TFT according to the process shown in the example 1, and the same 
process. 
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[0044] [Example 5] Although it was made to pour into a field 203 in the example 4, accelerating the ion 
which gives conductivity in order to make the field 203 which diffuses a nickel element make it 
amorphous, for example, ion which does not spoil the property as a semiconductor of silicon is poured 
in, and it may be made to make a field 203 amorphous. For example, Si ion and germanium ion can be 
poured in. 
[0045] 

[Effect of the Invention] By the catalysis of a nickel element, since it was made to crystallize a silicon 
film, invention indicated on these specifications can obtain preferably 600 degrees C of TFT using the 
crystalline silicon film which is the temperature which a glass substrate can bear at the process 
temperature of 550 degrees C or less. Moreover, since the concentration of the metallic element in a 
channel formation field can be lowered, the crystalline TFT by which the property was stabilized and in 
which high-speed operation is possible can be obtained. Therefore, by crystalline TFT, even if it uses a 
glass substrate for the substrate of a liquid crystal display, since a circumference circuit can be formed 
on the same substrate with the pixel matrix section, it can miniaturize and equipment can be lightweight- 
ized. Moreover, the performance of equipment can be improved. 

[0046] Invention indicated on these specifications can be used for the device using the thin film silicon 
which has the crystallinity of not only TFT but others. 



[Translation done.] 
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